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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a TPE composition having sufficiently high weld strength 
to EPDM without using an adhesive layer. 

SOLUTION: This thermoplastic elastomer composition is used in the forming of a welded skin 
layer or weld-molded article on a vulcanized molded article composed of an ethylene- 
propylene-nonconjugated diene terpolymer (EPDM). The composition is produced by 
compounding 100 pts.wt. of a thermoplastic elastomer with 5-45 pts.wt of an ethylene/1 - 
octene copolymer having a 1-octene content of 10-30wt.% and a molecular weight distribution 
Mw/Mn of 1.0-3.5. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] As opposed to the vulcanization mold goods which consist of a rubber compound of an 
ethylene propylene noncoru'ugated diene ternary polymerization object (EPDM) Are the 
constituent faced and used for forming a welding epidermis layer or a welding Plastic solid, and 
the thermoplastic-elastomer 100 weight section is received. Ethylene / 1-octene copolymer : It 
comes to blend 5-45 weight section. Said ethylene / 1-octene copolymer make the 1-octene 
content 10 - 30wt%, and is molecular-weight-distribution Mw / Mn of this polymer. 
Thermoplastic-elastomer constituent characterized by what is been within the limits of 1.0-3.5. 
[Claim 2] The thermoplastic-elastomer constituent with which it is characterized by said 
thermoplastic elastomer being either thermoplastic elastomer olefin, styrene thermoplastic 
elastomers or those mixture in claim 1 . 

[Claim 3] The manufacture approach of the vulcanization mold goods characterized by using that 
to which melting of the thermoplastic-elastomer constituent possessing following requirements 
** was carried out as said melting ingredient in the approach of manufacturing the vulcanization 
mold goods which a melting ingredient is contacted to the extrusion vulcanization mold goods 
which consist of an EPDM rubber compound, and form a welding epidermis layer or a welding 
Plastic solid. 

** To the thermoplastic-elastomer 100 weight section, it comes to blend ethylene / 1-octene 
copolymer 5-45 weight sections, and said ethylene / 1-octene copolymer make the 1-octene 
content 10 - 30wt%, and they are molecular-weight-distribution Mw / Mn of this polymer. It is 
within the limits of 1 .0-3.5. 

[Claim 4] The manufacture approach of vulcanization mold goods that said thermoplastic 
elastomer is characterized by being thermoplastic elastomer olefin, styrene thermoplastic 
elastomers, or those mixture in claim 4. 

[Claim 5] The manufacture approach of the vulcanization mold goods characterized by carrying 
out the dryblend of the pellets of ethylene / 1-octene copolymer to thermoplastic elastomer, 
supplying to an extruding press machine or an injection molding machine directly, and forming a 
welding epidermis layer or a welding Plastic solid in either of claims 3-4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a thermoplastic-elastomer (TPE) system 
constituent. It is a suitable TPE system constituent to carry out expansion molding of a corner 
and variant connections, and the variant terminal sections, such as a weather strip, especially. 
[0002] Here, although the case where the connection of a weather strip is fabricated is taken 
and explained to an example, of course, the TPE system constituent of this invention can be 
applied, also when forming the epidermis sections, such as a door trim, in a welding epidermis 
layer, when forming a welding Plastic solid in an EPDM Plastic solid. 
[0003] 

[Explanation of the vocabulary] etc. 

(1) Carry out the following of the list of the cable addresses to be used by the following 
explanation. 

[0004] EPDM: Amorphous ethylene propylene noncoruugated diene terpolymer PP: Polypropylene 
PE: Polyethylene TPE: Thermoplastic elastomer (2) Especially a combination unit is a 
gravitational unit unless it refuses. 
[0005] 

[Description of the Prior Art] Generally, manufacture of a weather strip cut out the extrusion 
vulcanization mold goods which consist of an EPDM rubber compound, was set to metal mold 
from one side or both sides, and was performed by pouring in and carrying out vulcanization die 
forming of the ofr-the-same-kind rubber molding material to the cavity formed. 
[0006] On the other hand, it is possible that it changes to EPDM and a vulcanization process 
uses TPE(s), such as an unnecessary polyolefine system and a styrene system, from the 
standpoint of productivity as an ingredient of this die forming. 

[0007] However, generally, since a vulcanization process does not have TPE, vulcanization EPDM 
mold goods and adhesion of TPE are difficult, and it is necessary to unify and they cannot 
usually be too referred to as enough from the standpoint of productivity using adhesives. 
[0008] Moreover, also when the finishing coat (welding epidermis layer) which consists of resin 
was formed in the design side of bodies of mold goods, such as a mall weather strip made from 
EPDM, the adhesives layer (it consists of an EPDM/NBR blend) needed to be formed, namely, 
two color extrusion needed to be carried out, it needed to carry out, and it was not able to be 
too said from the standpoint of productivity that it was enough (reference, such as JP,3- 
240531, A and a No. 243349 official report). 

[0009] In view of the above, even if this invention does not mind an adhesives layer, it aims at 
offering the TPE system constituent with which sufficient welding reinforcement is obtained to 
EPDM. 
[0010] 

[Means for Solving the Problem] The TPE system constituent of this invention solves the 
above-mentioned technical problem by the following configuration. 

[001 1] To the vulcanizate which consists of an EPDM compound, are the constituent faced and 
used for forming a welding epidermis layer or a welding Plastic solid, and the TPE100 section is 
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received. Ethylene / 1-octene copolymer: It comes to carry out 5-45 section combination, and 
ethylene / 1-octene copolymer makes the 1-octene content 10 - 30wt%, and they are 
molecular-weight-distribution Mw / Mn of this polymer. It is characterized by what is been within 
the limits of 1 .0-3.5. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0013] (1) In the case of a weather strip (for example, the thing shown in Table 1), as an EPDM 
compound which forms the vulcanizate which is the adherend of the TPE system constituent of 
this invention, it is usable. 
[0014] 
[Table 1] 

E P DME£ia£r 



EPDM#ij7- (JSR EP107F) 


100 


Sz-AhG-SO) 


1 8 5 


A5 7< (fflftHS PW-3 8 0) 


90 


Z n O 


5 


X -r T ') > ffi 


1 


<H ') i f 1/ V 


' 2.0. 


C a O 


5 


la i juj m 


5 




0- 8 


an Ht ffii m m 


4. 6 



[0015] In addition, EPDM means the amorphous ethylene-alpha olefin-nonconjugated diene 
which is represented by the ethylene-propylene-nonconjugated diene ternary polymerization 
object and in which sulfur vulcanization is possible. Here, as alpha olefin, 1-butene, 1-hexene, 
styrene, etc. can be mentioned, and a dicyclopentadiene, 1, 4-hexadiene, methylene norbornene, 
a methyl tetrahydro indene, ethylidene norbornene, etc. can be mentioned as honcoruugated 
diene. 

[0016] Although EPDM changes with weatherability, physical reinforcement, etc. which are 
demanded, it usually uses the thing of iodine value:5-30 and Mooney viscosity (ML1+4 100 
degree C) 30-110. 

[0017] (2) The thing which comes to carry out ethylene / 1-octene copolymer:5-45 section 
combination is used for the constituent faced and used for forming a welding epidermis layer or a 
welding Plastic solid to the thermoplastic-elastomer 100 section to the vulcanizate which 
consists of the above-mentioned EPDM compound. 

[0018] If sufficient adhesion (welding) nature of ethylene / 1-octene copolymer is difficult to get 
and it exceeds the 45 sections to EPDM vulcanizate in the less than 5 sections here, while being 
unable to desire adhesive improvement beyond it, since properties, such as a compression set, 
fall, it is not desirable. 

[0019] (3) As the above TPE, it is suitably usable in the olefin system TPE, the styrene systems 
TPE, or those mixture. 

[0020] Here, the olefin system TPE uses polyolefines, such as crystalline PP-PE, as a hard 
segment, and uses polymers for rubber, such as EPM and EPDM, as a soft segment. Although a 
blend mold, a partial bridge formation mold blend mold, a full bridge formation blend mold, and any 
are sufficient, when using it for manufacture of a weather strip, a part and a full bridge formation 
blend mold are desirable from standpoints, such as compression set-proof nature and thermal 
resistance. 

[0021] The styrene system TPE uses polystyrene as a hard segment, and uses a soft segment 
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as polybutadiene (B), polyisoprene (I), polyethylene/polybutylene (EB), polyethylene / 
polypropylene (EP). Corresponding to a hard segment, it is called SBS, SIS, SEBS, and SEPS for 
short, respectively. SEBS and SEPS which do not have a double bond in a principal chain, but 
were [ among these ] excellent in weatherability are especially desirable. 
[0022] Although the ratio of the hard segment and soft segment in above-mentioned olefin 
system and styrene system TPE changes with hardness demanded, when it is referred to as the 
former / latter =10 / 90 - 50/50, for example, usually uses it for manufacture of a weather strip, 
it is set to the former / latter =1 0 / 90 - 30/70. 

[0023] (4) The above-mentioned ethylene / 1-octene copolymer are polymers to which 
copolymerization of the 1-octene was carried out using the single site catalyst to ethylene, and 
has harrow molecular weight distribution and uniform comonomer distribution. 
[0024] For example, it is suitably usable in the approach indicated by the Patent Publication 
Heisei No. 500622 [ seven to ] official report, i.e., the thing manufactured using the homogeneous 
catalyst (a metal coordinated complex and activation cocatalyst). 

[0025] The specification of this ethylene / 1-octene copolymer makes 1-octene content 10 -" 
30%, and is molecular-weight-distribution Mw / Mn of this polymer. It considers as the range of 
1.0-3.5. 

[0026] At less than 10%, the degree of hardness of a copolymer becomes high, a degree-of- 
hardness rise becomes remarkable at TPE at the time of a blend, and the content of 1-octene in 
ethylene / 1-octene copolymer is not desirable. Moreover, it is not desirable, in order that the 
melting point of a copolymer may become low and may have a bad influence on the thermal 
resistance of TPE, or the configuration holdout at the time of an elevated temperature, if it 
exceeds 30%. 

[0027] On the other hand, they are molecular-weight-distribution Mw / Mn. If 3.5 is exceeded, a 
low molecular weight constituent increases, adhesiveness (feeling of smeariness) is discovered, 
and it is not desirable. 

[0028] (5) Next, use the above-mentioned TPE constituent and explain how to form a welding 
Plastic solid or a welding epidermis layer. 

[0029] For example, when forming the corner section 13 of the weather strip 11 as shown in 
drawing 1 , the extrusion vulcanization mold goods 15 and 15 which consist of an EPDM rubber , 
compound are cut out, from both sides, it sets to metal mold, and die forming of the melting 
ingredient of the above-mentioned TPE constituent is injected and carried but to the cavity 
formed (injection temperature is made into temperature higher 10-100 degrees C than the 
melting point.). At this time, since the above-mentioned TPE constituent is wfelded good, the 
adhesives layer is unnecessary and can manufacture the weather strip of high quality to 
productivity fitness. 

[0030] On the occasion of this injection molding, TPE, and ethylene / 1-octene copolymer 
supply pellets to an injection molding machine directly, can carry out dryblend by the ratio of 
arbitration, and contributes to improvement in productivity further. 

[0031] Moreover, when forming the finishing coat (welding epidermis layer) 19 in the design side 
D of the mall body 1 7 as shown in drawing 2 , the mall body 1 7 is extruded, it extrudes to the 
design side D of the mall body 17 after vulcanization, and the welding epidermis layer 19 is 
formed with a flow coat etc. At this time, since the above-mentioned TPE constituent is welded 
good, the adhesives layer is unnecessary and can manufacture the mall of high quality to 
productivity fitness. 
[0032] 

[Function and Effect of the Invention] the TPE system constituent of this invention — like the 
above — thermoplasticity — as the below-mentioned example shows, even if it does not mind 
an adhesives layer by the configuration which blended ethylene / 1-octene copolymer at a 
predetermined rate, sufficient welding adhesive property is acquired to EPDM vulcanizate. 
[0033] Therefore, when the TPE system constituent concerned tends to be used and it is going 
to manufacture a weather strip for the terminal section and the connection of a weather strip by 
die forming, it becomes easy to manufacture the weather strip of high quality to productivity 
fitness. 
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[0034] In addition, as the adhesion approach (the welding approach) of TPE and EPDM 
vulcanizate, although the patentability of this invention is not affected at all, the thing of the 
following configuration is proposed by JP,5£M59329,A, without using adhesives. 
[0035] "(A) The vulcanizate of the ethylene copolymer rubber compound which blended the wax, 
(B) — the approach of making it paste by contacting the thermoplastic elastomer which uses as 
a principal component polyolefine system resin (I) and the monoolefin system copolymer rubber 
(II) over which the bridge was constructed partially at the temperature more than the softening 
temperature of this thermoplastic elastomer. It is presumed that they are not easy to maintain 
the original physical properties (especially a compression set, reinforcement, surface physical 
properties, etc.) of EPDM vulcanizate since", however the adhesion approach concerned need to 
blend a wax with an EPDM compound. 
[0036] 

[Example] Hereafter, in order to check the effectiveness of this invention, the example 
performed with the example of a comparison is explained. 

[0037] (1) preparation [ of a sample ]: — ** — after kneading the EPDM compound shown in 
said table 1 with a 8 inch roll, it extruded at 80 degrees C with 20mm single screw extruder, and 
the belt-like extrusion object of cross-section configuration 30mmx3mmt was obtained. 
[0038] After vulcanizing this for 10 minutes in 220-degree C oven, it cut to 30mm die length, and 
considered as the piece of vulcanized rubber. 

[0039] ** The above was set into the metal mold cavity of 1 00mm**x3mmt, injection molding of 
the TPE system constituent shown in Tables 2-4 at 230 degrees C was carried out, and the 
sample for adhesion tests was prepared. 
[0040] 
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[0041] 
[Table 3] 
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[0042] 
[Table 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/01/16 



JP.09-040814.A [DETAILED DESCRIPTION] 5/6 ^— v 







mt&mi o 


mmmi 1 


a « m 5 


mmmi 2 


HJS0J1 3 




111-64 

fTPOl 
t Jru/ 


111-64+ 
HMl 100 
30 PHR 


111-64+ 
EG8200 
30 PHR 


ttSTPE 
3782 
(TPO) 


3782+ 
KC8852 
30 PHR 


3782+ 
HMl 100 
30 PHR 




sia (jis a) 


7 2 


7 0 


6 7 


7 2 


7 0 


7 1 


mm 


tm&m (KPa) 


2 0 9 0 


3 0 2 0 


2 9.5 0 


2 4 5 0 


3 2 9 0 


3 12 0 


KtfiftW (96) 


1 3 0 


2 6 0 


2 8 0 


2 2 0 


3 2 0 


3 2 0 


K 


nmmm 


T - 8 0 


T- 100 




T-100 


T-100 



[0043] In addition, the blend of TPE, and the ethylene / 1-octene copolymer or the low 
consistency PE was performed by feeding the dryblend object of a pellet into an injection 
molding machine. 

[0044] The description of used TPE, and an ethylene / 1-octene copolymer is shown in Table 3- 
4, respectively. 



[0045] 
[Table 5] 
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[0046] 
Table 6] 
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[0047] (2) From adhesive strength test above-mentioned each sample, the test piece of 25mm 
width was cut off, and the rate for 200mm/, the tension test was performed and it considered as 
bond strength with breaking strength. 

[0048] Here, "T-a" in destructive mode shows that a% of "fracture surface is base material 
destruction of TPE." 

(3) although a test result and its evaluation test result are shown in Tables 2-4 — a welding 
adhesive property — TPE — if it compares when independent (example 1-3-4-5 of a 
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comparison), of course, when the low consistency PE is blended to TPE (example 2 of a 
comparison), even if it compares, increase, and it turns out that increase of a constituent degree 
of hardness is also small. 



[Translation done.] 
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♦ NOTICES* * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 

-precisely. 1 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the weather strip which is an example of the product 

manufactured with the application of the TPE constituent of this invention 

[Drawing 2] The sectional view of the mall which are other same examples of a product 

[Description of Notations] 

13 — Corner section (welding Plastic solid) 

1 5 — Extrusion vulcanization mold goods 

17 — Mall body (vulcanization mold goods) 

1 9 — Finishing coat (welding epidermis layer) 



[Translation done.] 
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